Enhancement in deposition and permeation of 5-fluorouracil through human epidermis assisted by peptide dendrimers.
Enhancing the deposition and permeation of 5-fluorouracil across human epidermis assisted by appropriately charged and well-defined peptide dendrimers was investigated. Peptide dendrimers with arginine as the terminal amino acid and having a range of terminal positive charges (4(+), 8(+) and 16(+)) were synthesized by solid phase peptide synthesis. Various parameters including effect of peptide dendrimers on the solubility and partition coefficient of 5-FU, degradation of drug in skin as well as deposition and permeation of 5-FU in/through skin were studied. All the tested dendrimers increased the aqueous solubility and partition coefficient of 5-FU with each also significantly (p < 0.05) enhancing the deposition and permeation of 5-FU in/across human epidermis in a concentration-dependent manner. Of the three peptide dendrimers examined, R8 dendrimer (bearing 8(+) charge derived from four terminal arginines and MW of ≈1000 Da) showed greatest values for flux, Q(48) (cumulative amount of drug permeated at the end of 48 h) and amount of drug retained in human skin. Furthermore, this study also scrutinized and reports on the likely mechanisms by which peptide dendrimers act as transdermal permeation enhancers.